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INTRODUCTION 
This repor t  contains the LEM Mass Propert ies  Status  a s  

The t o t a l  of August 20, 1965 f o r  the Lunar Landed Vehicle. 
weight a t  Separation i s  32388.3 pounds, which i s  266.6 pounds 
l i g h t e r  than t h a t  previously reported i n  LED-490-23, dated 
1 August 1965. 

A summary of changes s ince the l a s t  repor t  is  as follows: 

A. Ascent Stage i n e r t  * weight -42# 
B. Ascent Stage propellant - 36# 
C. Descent Stage i n e r t  * weight -4w 
D. Descept Stage propellant -141# 

Total LEM Weight Change a t  Separation -267# 
- 

A more de t a i l ed  breakdown o f  the  changes s ince the  las t  
r epor t  is  included on page 11. 

Changes included i n  t h i s  report  do not ye t  r e f l e c t  the  
progress of t he  GAEC weight improvement program, or SWIP. 
The progress of t h i s  e f f o r t  w i l l  be summarized i n  the monthly 
reports.  
i n  the  reported weight a f t e r  implementation (i.e. when drawings 
a r e  revised, o r  when changes are  reported by Vendors). 
such, some of t he  reported weight reductions w i l l  l a g  the SWIP 
progress r epor t  weight reductions. 

The r e su l t an t  weight savings w i l l  be incorporated 

As 

A. LEI4 Weight Reduction Program (SWIP) 
Scrape e f f o r t  t o  date includes drawing review of  

744 pounds of Ascent s t ruc ture  with an estimated weight 
saving of 108 pounds. 
review but  t he  weight reduction estimate i s  not avai lable  
a t  t h i s  date. 

Descent s t ruc tu re  i s  a l s o  i n  

Requirements review and redesign e f f o r t  have e s t ab l i sh -  
ed a l i s t  of po ten t i a l  weight reductions. 
62 items of GAEC r e spons ib i l i t y  and 19 which w i l l  require  
NASA approval i f  recommended f o r  implementation. 
81 items represent  approximately 1100 pounds of po ten t i a l  
weight reductionsY 

This l i s t  includes 

These 

* I n e r t  weight includes a l l  non-propulsion expendables. 
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INTRODUCTION - Cont, 

B. Propel lant  requirements included i n  t h i s  repor t  a r e  
based on the  LEM Reference Mission. The reference 
mission requi res  more propellant than the  c r i t i c a l  abor t  
mission which was defined in the  pre7Tious report .  ' ke  
A V Budget used f o r  the reference mission is: 

Ascent 6586 fps  
Descent 7332 fps  

DRM G329 REV 1 8.64 REPORT m0-490-24 
.DATE 1 September 1965 
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Table'j 
SUMMARY OF LEN WEIGHT 

MISSION PHASE 

Description 

'relaunch (Launch Vehicle Fueling) 

launch 

h r t h  Parking Orbit 

kanslunar Inject ion 

kansiunar Coast- Pr ior  t o  
Transposition 

- w i n g  Panspositzon 

- Sdbs e quent t o  Transpos it ion 

lunar Orbit- Insertion 

-Coast Prior t o  Separation 

-&e ckmt  
------------ 
IC.: Separation and Inser t ion t o  
k s c e y t  Dansfer  Orbit 

'cast  i n  Descent Transfer Orbit 

k:iered Ikscent (& Hover) 

;;car Staytime 
----------- 

----------- 
%wered Ascent 

'kyking Orbit  Contingency - 
cast ing Ascent Transfer 

?ende zvous 

bcking 

:rew Transfer 

PORTING MISSI( 
ELAPSED TIME 

FROM 
EARTH LAUNCH 

Eours 
-10 

0 

3 

3 

3 

3 

64 

64 

65 

68 

68 

69 

69 
104 

104 

105 

105 

105 

'vlinutes 
0 

0 

12  

1' 

6 

21 

5 1  

15 

21 

47 

4 

24 

22 

32 

1-7 
24 

11 

19 

34 

44 

B m n t  LEM Time 
4ctive LEM Time 
"st-senaration LEN Time 
Iota1 LEN Period 

Descent Period - 1 Hour 28 Minutes , -k 

W R T I N G  MISS101 
( m y  Landing) 
For Loading 

2aE 
Hours 

10 

2 

60 

1 

2 

34 

ables 
Minutes 

12 

49 

5 

1 5  

33 

24 

6 

26 

17 

20 

.58 

10 

45 

7 

47 

8 

15 

10 

47 

44 
(Z, 

**Ascent Period - 1 Hour 27 Minutes.' \ 
*HThe Design Reference Mission (DRM) does not appear t o  have any Parking Orbit Contg,. 

d i - I 
I K I / '  

~~ ~ G ? U Y Y A N  A I ? C R A l l  f N C I N € € @ l N G  C O  @ P O R A T I O N  





Table 4 

LEM CURRENT WEIGHT MISSION HISTORY BY STAGES 

WEIGHT 
MISSION PHASE AND 
CONSUMABLE DESCRIPTION 

EARTH LAUNCH AND 
TRANSLUNAR INJECTION 4763- 7 

Crew and Equipment 
RCS - Checkout Propellant 
ECS - Umbilical Hardware 

- Oxygen - SOX 
- Water 

Sc ien t i f i c  Equipment 
Corn - TV Camera 

+526.5 
-4.4 
-1.0 

+80.0 
+8.8 

SEPARATION 1 5373.6 

1 
Descent, AV Propellant j 

Water and Oxygen 

i 
1 

- Main 
- RCS 

RCS- Att i tude i -126.2 

LrrJaraa T Q K m  1 y47.4 
- 

i 
S c i e n t i f i c  Samples & Equip. f 
Je t t i soned  on Lurain ; -102.2 
RCS - Checkout Propellant ! -4.4 

i 

I 
T,TPT - OFF i 5140.8 

ECS - GOX -.8 

Ascent LSV Propellant 

1 
4 i 

- Water -25.0 

RCS- At t i tude  Propellant 

5001.4 

-18.4 

4987 0 

4983.0 

-4703.6 
-279.4 

iLJEscE 
DRY 

WEIGH? 
- (LB) 

4885. I 

-1.; 
-1o.f 

4873 . : 
-29.7 

4841.E 
-170.c 
4673. E 

I 
17139.8 132188.1 

15074 . 2 

DRM G329 REV 1 8-64 REPORT mD-490-24 
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Subsys tern I tern - 

Table 5 

LEN WEIGHT COMPARISON 
AT SEPARATION BY STAGES 

81116 5 
Weight 

A. Ascent Stage Weight at Separation 1.0452.6 

1.0 
2.0 
3.0 
4.0 
5.0 
6.9 
7.0 

8.0 
9.0 

1000 

11.. 0 
12.0 

Structure 1326 a 4 
Stabilization and Control 86.5 
Navigation and Guidance 288.5 
Crew Provisions 716 e 1 
Environmental Control 385.5 
Landing Gear -- 
Instrumentation - Operational 201.8 

Electrical Power Supply 767.1 
Propulsion System (5435.2) 

Propulsion Inert 569.0 

Propulsion Inert 305 * 1 
Propellant (Includes 38.w trapped) 535.0 

Communications 112.3 
Controls and Displays 213 1 

- Scientific 80.0 

Propellant ( Includes 126.w trapped) 4866.2 
Reaction Control (840.1) 

B. Descent Stage Weight at Separat,ion 22202.3 

LOO 
20 0 
3.0 
4.0 
5.0 
6.0 
7.9 

e. 0 
9.0 

11.0 

Structure 1499.2 
Stabilization and Control 15.4 
navigation and Guidance 37.3 
Crew Provisions 20.0 
Environmental Control 33107 
Landing Gear 531.1 
Instrmentation - Operational 5-0 

- Scientific 170 a 0 
Electrical Power Supply 656-4 
Propulsion System (18920.6 ) 

Propulsion Inert 1185 e 0 

Comnunications (Portable) 15.6 
Propellant ( Includes 473 . 8# trapped) 17735 6 

Total Separation Weight (A & B) 32654.9 

Current 
Weight 

10375 o 0 

1293 8 
81.7 
291.0 
721. i 
373.0 

2010 8 

759.8 

570.6 

-- 

80.0 

(5400.6) 

4830.0 
(840.2) 
305.1. 
535.1 
121.4 
210 6 

2201 3 a 3 

1434.0 
15.4 
370 3 
2000 
331- 7 
51901 
5.0 

170.0 
656.4 

1190 e 1 
17613.6 

PO0 7 

( 8803-7) 

32388.3 

Weight 

-77.6 

-32.6 
-4.8 
+2.5 
+5.0 
-12.5 

- Y  

0 
0 
-7-3 

(-34.6) 
+1.6 
-36.2 
( +*I) 

0 
+. 1 
+9* 1 
-2.5 

-189.0 

-65.2 
0 
0 
0 
0 

-12.0 
0 
0 
0 

(-116 9) 
+5.1 

-122.0 
+5.1 

-266.6 

ORM G329 REV 1 8.64 
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Pending Changes 

Estimated Weight Increment 
Ascent Descent Separation 
(Inert*) ( Iner t*)  (Ef fec t ive)  

1. 

2. 

3. 

4. 

5. 

7. 

a. 
9. 

Delete the  Redundant Pressurizat ion Feed 
System from the Reaction Control Subsys- 
t e m  - Proposed Weight Reduction. 

-11.1 -46.6 

Reduce the  LEM hover time by one minute- 
Proposed Weight Reduction i s  i n  terms of 
equivalent  i n e r t  weight a t  Touchdown. -530.0 -1130.3 

Incsrporate  the  Government Furnished 
Equipment required f o r  ex t r a  vehicular  
transfer and the  stowage provisions 
for the  equipment. 

Incorporate the Government Fbrnished 
Tools required f o r  intravehicular  and 
extravehicular  t r ans fe r  to  the CM and 
the  stowage provisions f o r  the tools .  - - 
Provide a heated enclosure for the  
pyrotechnic ba t te r ies .  

Provisions i n  descent propel lants  tanks 
fo r  i n s t a l l i n g  propel lant  gaging probes. +7.0 +14.0 

Elimination of cabin Dome l i g h t  - - 
Revision of Ascent Propellant tank 
support cones. - 4.0 -16.8 

* I n e r t  weight excludes A V  propellant.  
ORM G329 REV 1 8-64 REPORT LED-430-24 

DATE 1 SeDtember 1965 
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